Introduction
Materials and methods

Altogether 30 cases of abrupt death under police investigation were collected consecutively and examined post mortem at the Institute of Forensic
Medicine, University of Oslo, Norway, over 11 months.
In half of the cases the history, information about the circumstances around the death, and external examination of the body before the autopsy, gave us reason to believe that the cause of death was an underlying coronary heart disease. The [14] , later by others as a marker also of necrotic myocardial muscle cells [15] [16] [17] .
The [18] [19] [20] . Based on the experience that polymorphonuclear leucocytes are increasingly attracted to infarcted myocardial area during the first hours after its onset [21] [22] . The approximate age of the thrombi was based on experience from experimental thrombi under controlled conditions [23] [24] [25] [26] . Old, organized and/or re-canalized thrombi were diagnosed on the basis of partial occlusion of the lumen with granulation or scar tissue with multiple de novo formed channels [27] [28] [29] 
In the non-coronary group the infarcts involved one, or at the most, two areas of arterial supply. In all areas of arterial supply the frequency of recent infarcts was significantly greater in the coronary group than in the non-coronary group (Table 2).
The extension of the infarcts were not quantified, neither in the transverse direction through the thickness of the wall, nor in the longitudinal direction parallel with the surface. Nevertheless, the impression was that most of the infarcts in the coronary group were more extensive than those in the non-coronary group.
Scar tissue from previous infarcts were significantly more frequent in the posterior wall of the left ventricle in the coronary group than the non-coronary group (P = 0.027) ( Table 2) .
Myocardial sections stained with C9 showed positive reaction, spotty or more confluent ( Fig. 2A) , in less than half of the infarcts in the coronary group. It was positive in only one of the infarcts in the non-coronary group. (Fig. 4A) . Beyond the first minutes the age of the thrombus was estimated by the amount of fibrin present, whether there were signs of fibrinolytic activity in association with the thrombus, or whether the coagulation part of the thrombus partly adhered to the wall or not (Figs. 3B and Fig. 4B and C) . Table 6 also shows the frequency of organized thrombi (Fig. 5A) [18] [19] [20] [33, 34] . With the magnification used when counting the cells we were unable to differentiate sharply between the intra-and extravascular location of the CD15 positive cells.
With the immunohistochemical reagent CD15 we were able to quantify the number of positive cells in infarcted and non-infarcted areas in a standardized manner (Fig. 2B and C). Table 3 shows that cases without infarcts, and in some of the cases with infarcted areas as well, had low numbers of positive CD15 cells (< 20 per visual field). The majority of cases with infarcted areas had > 20, or even > 30, some up to > 100 positive CD15 cells per visual field (Fig. 2C) (Table 6). The differences in number of positive cells between the coronary and non-coronary groups (disregarding whether infarct was present or not) was moderately significant in
Discussion
Material
Our main interest in this study is to examine whether and how often we could identify myocardial infarction in abruptly dying persons with coronary heart disease. In cases of established myocardial infarction we wanted to look for signs which could give some indication of the time between the onset of the infarction and the sudden death. In order to answer these questions we felt it necessary to be able to compare our findings in cases of coronary heart disease with a matching group of persons who died abruptly of other causes. It turned out that several of the cases in the non-coronary group had significant coronary heart disease, although that was not the cause of their immediate death. We therefore felt it incorrect to change the original allocation of cases into the two groups. In fact, we thought it interesting, but not really surprising, that asymptomatic myocardial infarcts occurred in association with other dominating causes of death.
Time-related changes
. The accumulation of polymorphonuclear leucocytes in the myocardium is a response to reperfusion injury of the tissue and takes place in two stages: (i) accumulation of leucocytes in the microcirculatory vessels due to adherence to the endothelial cells and (ii) invasion of the leucocytes into the tissue
The number of CD15 positive cells in the myocardium is probably the most reliable measure of the age of an infarct since the accumulation of neubrophil polymorphonuclear leucocytes into the infarcted myocardium shows a linear relationship with time [22] . [35] . In man, the first intracapillary polymorphonuclear leucocytes appear during cardiac surgery just following 20 min. of reperfusion 
Conventionally, it is stated that infiltration of the polymorphonuclear leucocytes in the myocardial tissue is well developed at 6 hrs, a statement also put forward by a report of a WHO Scientific group
Total cases with acute infarcts 13
Non-coronary group
Posterior wall = Lateral wall 2
Posterior wall > Anterior wall 1
Posterior wall 1
Anterior wall 2
Lateral wall 1
Total cases with acute infarcts 7
*) The infarcts were of varying size. This table registers only the site of the infarcts. 
Fig. 4 Three thrombi without ruptured plaque of varying type and age. (ai) Freely floating platelet aggregate at an arterial stenosis (ϫ450). (aii) Larger magnification showing that the thrombus is a fresh platelet aggregate with a few reddish blue leucocytes and without fibrin. It may have formed seconds or a few minutes ago in disturbed flow at the stenosis. Alternatively, it could be an embolic platelet aggregate broken off an upstream thrombus. We did not, however, observe another thrombus in the same artery (ϫ880). (bi) Another apparently freely floating thrombus nearly filling the entire lumen. It is composed of densely packed platelets framed with a varying thick fibrin membrane (ϫ250). Larger magnification in (bii) shows the fibrin membrane with trapped red and white blood cells. This thrombus is several minutes of age, hardly more than 0.5 hr (ϫ450). (ci) A coagulation part of an estimated thrombus with red blood cells trapped in a fibrin net and surrounded by a well-developed fibrin membrane (ϫ250). (cii). To the left the thrombus is adherent to the intima, to the right a slit of open lumen. The thrombus is probably several hours of age (ϫ450). Lendrum stain.
(5) Acute changes in the coronary arteries were registered and categorized according to Jørgensen et al. [22] [37, 38] . In fact, platelet aggregates have been found as microemboli in downstream epicardial and intramyocardial arteries in cases of sudden coronary death [39] [40] [41] . Experimentally, embolism with platelet aggregates in the myocardial microcirculation may alone cause infarction [30, 42] .
Acute coronary lesions without infarct
Two cases in the coronary group had ruptured necrotic plaques, but no myocardial infarct could be diagnosed. In one of them the rupture was complicated by an occluding fresh platelet aggregate in a small remaining lumen. [44] . 
Predominance of right coronary artery
Infarcts in the non-coronary group
The acute myocardial infarcts in the seven cases belonging to the non-coronary group were judged to be less extensive than the infarcts in the coronary group. The majority of the non-coronary cases had, however, well-developed coronary atherosclerosis. In the four cases of suicide by shooting themselves a difficult life situation and planning the suicide could have precipitated a stressinduced myocardial infarction [10, [44] [45] 
